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PRELIMINARY OBSERVATIONS ON THE CAVE BATS OF ARKANSAS
JOHN A. SFALANDFK

and

HOWARD YOUNG1

University of Arkansas

At least seven of the known species of bats in Arkansas generally spend part
or hollow trees. They prefer caves, and are
of the winter in caves, buildings, other
species, which may be grouped together
generally known as cave bats. The
buildings. They generally migrate
as tree bats, usually are not found in caves or
south in the autumn.
Whether bats enter a true hibernation during their winter residence in caves
is not definitely known (Burbank and Young, 1934; Swanson and Evans, 1936; Rysgaard, 1942). The degree of dormancy varies considerably, even among individuals
of the same species, and most species can be aroused quite easily from their
state of torpidity.
However, the primary aim of this study has not been to study the phenomenon
of hibernation per se--although a few pertinent observations have been made,
particularly with respect to activity during so-called hibernation. The main ob-

jectives have been to study aspects of the general population dynamics of bats
by means of banding techniques. So far the investigation has been limited to the
study of movements, sex ratios, weights, relative numbers, and longevity.

ARKANSAS CAVES
Arkansas caves may be grouped into two categories--natural
and man-made.
The natural caves are principally of two types: fissure caves, occurring chiefly
in limestone, which are caused by geologic faulting along natural fault lines
with subsequent water erosion, and stream erosion caves, found mainly in sandstone, hollowed out by underground streams.
Man-made caves include mineshafts
and underground limestone or sandstone quarries. Usually these are not frequented
by bats until several years after the caves have been abandoned.
The fissure caves are generally narrow, with the entrance somewhere near
the top of a bluff face. They follow a somewhat winding, downward path. Caves of
this type show little or no stalactite or stalagmite formation. The stream erosion types tend to slope gently upward from the entrance, and the evidence of
water action is quite apparent.
Small underground streams are quite frequently
encountered in this type cave and stalactite and stalagmite formations are not
unusual .
CAVE LOCATIONS AND SPECIES DISTRIBUTION OF BATS

Locations of a number of caves occurring principally in Northwest Arkansas
are shown in Table I
and Figure 1. The writers have not entered more than 15 of
the caves on the list, but all of the caves which yielded definite records of bats
have been included. Several unlisted caves have been visited by the writers, but
they offered no records of bats.
(The various species of cave bats found in the caves listed in Table Iare
shown in Table II.)
As shown in Table II, pipistrelle, gray, and Indiana bats occur in sizeable
numbers most often in the caves of this region. The pipistrelle was found in all
but one of the 30 caves listed. It is believed to occupy the other cave also.
Most observations were made in the fall and winter, although a few were made in
late spring and early summer, and by Black (1936) in mid-summer.
Table IIoffers an inconclusive report of the length of time the various
species occupy the caves , since negative results were not tabulated and the caves
were not visited all months of the year. However, a rough index of relative frequency of occurrence in the same and different caves is shown. Also, no indication
!s shown of the more scattered distribution of the lump-nosed bat, big brown bat,
and

eastern

long-eared bat in the caves which are listed.

Howard Young is now at Western Illinois State College at Macomb, 111.
NOTE: Research Paper No. 1112, Journal Series, University of Arkansas
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Table

I.

Locations of Some Arkansas Caves, Principally in the Ozark Mountain Region

of

Northwest Arkansas.

Cave name

Cave
number

Location

Devil's Den Cave

1*

25 miles S. W. of Fayetteville, Washington County

Devil's Icebox

2*

25 miles S. W. of Fayetteville, Washington County

Delap Caves

3

6 miles W. of Prairie Grove, Washington County

Granny Dean Cave

4

2 miles S. W. of Black Oak, Washington County

Fincher Cave

5

1mile W. of Black Oak, Washington County

Dexter Cave

6

2 miles S. of Sulphur City, Washington County

Nichol's Cave

7

4 miles S. of Sulphur City, Washington County

Basset Cave

8

Bat Cave

9

5 miles E. of Springdale, Washington County

Hewlitt Cave

10

14 miles W. of Fayetteville, Washington County

Clear Creek Quarry Caves (2)

11

2 miles N. W. of Johnson, Washington County

White River Cave

12

4% miles E. of

Bat Cave

13*

Crystal Cave

14

5 miles N. W. of War Eagle, Benton County
5 miles N. of Bentonville, Benton County

Cave Springs Cave

15

At Cave Springs, Benton County

Logan Cave

16

8 miles E. of Siloam Springs, Benton County

Indian Cave (Bella Vista)

17

7 miles N. of Bentonville, Benton County

Gregory Cave

18

2 miles W. of Decatur, Benton County

Denney Cave (Horse Thief)

19*

3 miles E. of Alabam, Madison County

Ferris Cave

20

8 miles S. E. of Huntsville, Madison County

Bat Cave

21

4 miles N. of Ozark, Franklin County

Old Mine Shaft

22

Near Cass, Franklin County

Twigly Cave

23

Old Mine Shaft

24*

Cushman Cave (Ferrell)

25

Bone Cave

26

4 miles N. W. of Batesville, Independence County

Forshee's Cave

27

Near Batesville, Independence County

Great Hurricane Cavern

28

5 miles S. E. of Western Grove, Searcy County

Bear Creek Cave

29

1 mile S. of Gilbert, Searcy County

Marcella Caves

30

Near Marcella, Stone County

(2)

10 miles S. W. of Elkins, Washington County

~

Springdale, Washington County

1mile E. of Midway, Baxter County

12 miles N. W. of Hot Springs, Garland
Near Cushman,

County

Independence County

Caves in which banding of bats has been undertaken
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Species of Bats in Certain Arkansas Caves Located
Principally in the Ozark Mountain Region of Northwest Arkansas. 1

Table II.Occurrence of Several

Species
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Table

II. (Continued)
Species
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16
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Feb. 1953(8)
Mar.l953(12)

(13)

17
18

.

Oct. 1947(13)
Oct. 1940(10)

--1935(1)

-1935(1)
-1935(1)
Nov.1952(8)

19

--1935(1)
Nov.1951(2, 3)
Dec. 1951(2,3)
Nov. 1952(2 ,3)
Dec. 1952(2, 3)

Jun. 1933(1)

--1935(1)

Mar. 1934(1) Nov.1951(2, 3)
Dec. 1951(2, 3)
Nov.1952(2,3)
(2,3) Dec. 1952(2, 3)

Jul. 1934(1)
Dec. 1951
Nov. 1952

(2,3)

Dec. 1952
20
21
22
23
24

-1935(1)
-1935(1)

~
Oct. 1947(13)
Dec. 1952(14) Dec. 1952(14)
Nov. 1952(6) Nov.1952 Nov. 1952(6) Dec. 1952(6)

Dec. 1952 (14)

(6)

Dec. 1952

Jan. 1953(6)

(6J
Mar. 1948(5)

25
26

Mar. 1948(17)

Mar. 1948

Feb.l953(15)

(5,16)
Jun.l948(5)

27

Mar. 1948(5) Mar. 1948(5)
Mar. 1948(5)
Feb. 1953(15)
Mar.1948

Oct. 1947(5)
Mar.l948(5,17)

(5)

28

Dec. 1952(14) Feb. 1938(18)
Dec. 1952(14)

29
30
Total

4

caves

(13.3%)

Dec .1952 (14)
Mar. 1948(5) Oct.1950(5)
9
9
(30%)

(30%)

Dec.l952(14) Dec.l952(14)

5

2

(16.6%)

(6.6%)

11
(36.6%)

Oct. 1950(5)
29
(96.6%)

Numbers in parentheses following dates of observation refer to the following observers:
(I) J. D. Black, (2) J. A. Sealander, (3) H. Young, (4) B. Q. Walker (5) C. C. Sanborn,
(6) F. B. Truett, (7) D. W. Rust, (8) H. G. Dowling, (9) P. M. Johnston, (10) E. H. Crawley,
(II)R. D. Harding, (12) P. Callahan, (13) H. Smith and D. Parker, (14) R L. Jordan,
(15) W. L. Henning, (16) F. C. Wonder. (17) C. Kalinowski, (18) D. Causey.
Cave locations corresponding to cave numbers listed in Table I.

.
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Fig. I. Map Showing Locations

of Northwest
KEY

(The

Arkansas.

25

of Caves in Ozark Mountain Region
(Numbers refer to caves in Table I)

TO ARKANSAS CAVE BATS

following key, based largely on external

measurements
and pelage
is intended for identification of live specimens. Certain charnumber,
tooth
not
noted
key,
easily in
acteristics included in the
such as
are
the field, but are included to permit more positive recognition. The teeth in
some species are so small that a hand lens or binocular microscope may be required to identify them. Measurements and pelage characteristics
are based also
°n adult specimens and therefore do not always permit recognition of immature
specimens. The enlarged, vascular appearance of the epiphyses, particularly of
the long bones of the forearm, is used sometimes as a convenient field criterion
tor distinguishing adults and juveniles, but this requires a fair amount of experience, especially in dark, poorly lighted caves. )
I' Ears very long (30 mm or more) and leaf-like (curled like a ram's horn when
in a dormant condition); color clove-brown on back; with a prominent fleshy
lump above each nostril; total length over 90 mm ; total number of teeth 36
Corynorhinus
2.
2. Hairs on abdomen white- tipped; ears joined in middle
Corynorhinus

characteristics,

macrotus

(LeConte)

LeConte Lump-nosed Bat.
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.

2 Hairs on abdomen buff-tipped; ears joined across

forehead

Corynorhinus

rafinesquei

3.
3 Color darker
C. r. rafinesquei (Lesson) Rafinesque lump-nosed bat.
3 Color lighter
C. r. 'pallescens (Miller) Pallid lump-nosed bat.
{Note: The above two subspecies intergrade with each other. Most Arkansas
specimens are referable to C. r. raf inesquei).
lump above nostrils
1 Earss shorter; no lump
4.
4. Wing membrane attached to foot near ankle and not at base of toes; upper
tips; color
fur uniform in color from base to tips;
coloi dull brown to mouse gray;
Myotis
total length usually less than 105mm
105 mm ; total inumber of teeth 38
grisescens A. H. Howell Gray Bat.
toes; upper fur not uniformly
4. Wing
lg membrane
attached to foot at base of toes
tip
colored
ored from base to tip
5.
beyond tip of nose; ears
exte
5. Ears when laid forward in normal position extend
more than 13 mm long from crown to tip; dorsal
dors
fur brownish olive, wing
M,
Myotis
keenii septentr ionalis
membranes grayish; total number of teeth 38
(Trouessart) Eastern long-eared bat.
5 Ears when laid forward in normal position n
not extending beyond tip of

..

.

.

6.

nose

slightly furred on ba<
6. Interfemoral
Interfemoral membrane slightly
basal one-fourth or one-third;
black, contrasting strongly with
color yellowish-brown; wing membranes blacl
pelage; forearm less than 36 mm ; total length under 90 mm. ; total
pelage;
Pipi
Pipistre
number of teeth 34
llus subflavus subf lavus

6

.

(F. Cuvier)

Pipistrelle.

Interfemoral membrane naked or furred at eextreme base only; wing mem
contrasting strongly with pelage
branes not contrasting
7.
7 Size large; total length usually more tthan 105 mm ; length of forebi-color; color sepia brown; fur
arm 40 mm. or more; fur on back bi-col
Eptesicus
darker at base than tips; total number of
o teeth 32
fuscus fuscus (Beauvois) Big brown bat.
7 . Size smaller; total length less than 100 mm ; length of forearm less
than 40 mm ; total number of teeth 38
8.
gi'
8.
8 Fur on back tri-colored, sometimes giving
a pinkish-gray tinge to
pelage
pelage
Myotis sodalis Miller and A.
Allen Indiana bat.
t
8 . Fur on back bi-colored, brownish with tips
of hairs burnished giving aa somewhat metallic sheen to pelage
pela)
Myotis lucifugus
luci/ugus (LeConte) Little brown bat.

.

.

BANDING

STUDIES

In the fall of 1950 preliminary surveys of approximately 20 caves within a
40-mile radius of Fayetteville were conducted. Four of these caves (Devil's Den,
Devil's Icebox, Bat Cave, and Denney Cave) were selected for more intensive
study, and banding operations begun in Devil's Den cave February 24, 1951. Banding has been continued in these caves and it is expected to be continued for an
indefinite period. A few bats were banded by Robert Truett in an old mine shaft
near Hot Springs.

Devil's Den Cave and Devil's Icebox are typical fissure type caves. On the
other hand, Bat Cave and Denney Cave appear to have been formed chiefly by strean
erosion. Bat Cave and Denney Cave contain underground streams. The old mine shaft.
near Hot Springs is a straight, level shaft 100 to 150 yards long, about five
feet wide, and approximately six feet high.
Techniques
Dormant bats, which could be reached by hand, were taken easily
from walls and ceilings. An extension pole with a small flattened wire loop at
one end was used to gather bats that were out of reach. All of the bats except
those in the highest regions could be dislodged easily with the pole
When collected, the bats were separated according to sex and placed in
large five-gallon cans (Figure 2). The cans were screened on one side with
quarter-inch mesh hardware cloth. A smaller can--just large enough to admit the
bander's hand--was soldered to the top of the large container. The smaller can

.
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end, which projected into the
was about six inches long. The edges of the open
were rolled. About four inches of the smaller can wereleft prolarge container,
jecting into the larger can. The most active bats were unable to escape these
containers, even with the covers off.

Fig. 2. Collecting can for bats

Bats were wing-banded according to the method described by Trapido and
Crowe (1946). Number 1 bird bands were placed on the fore-arms of the bats. Care
was exercised to enable the band to slide freely on the fore-arm without cutting
through the wing membrane.
Many bats were banded with colored celluloid as a preliminary experiment to
test the effectiveness
of observations concerned with the movement of bats in
the caves.
An attempt was made to visit each cave at least twice a year--during fall
or winter and during the spring. Some caves were visited more than twice a year,
and time permitted only a single trip to some other caves.
Banding Results. A total of 1,129 bats have been wing-banded for this study.
Table IIIshows a breakdown of the species banded and the locality of banding.
Recovery of these banded bats has been disappointing. No bats have been
found outside the location of original banding. Robert Truett found in an
abandoned mine shaft near Hot Springs that most banded bats had disappeared with
in 24 hours. Table IV shows recovery records
from our best sample, the pipistrelles in Devil's Den Cave. Slightly higher return rates might have been expected
i it had been possible to visit the banding caves more often, and to investigate
other nearby caves for banded bats. Other studies have resulted in considerably
higher recovery rates, especially during the first year after banding. But in
these cases, the banding was done where caves were not numerous.
In all species, the males predominate in the caves. Of the 468 pipistrelles
banded in Devil's Den at this writing, 324 (70 per cent) were males. The closest
to a
balanced sex ratio discovered on a single trip was 67 S 6 63 °P (106:100)
(Wyotis
sodalis in Denney Cave, December 1952). The greatest sex-ratio distortion found was 52 o* 6* 3 ?° (1,733:100) (Pipistre llus subflavus in Denney Cave,
November 1952). Usually there are twice as many males as females in the caves.

Published by Arkansas Academy of Science, 1955

27

Journal of the Arkansas Academy of Science, Vol. 7 [1955], Art. 10
ARKANSAS ACADEMY OF SCIENCE

28

Table III.Summary of Arkansas Bat Banding, 1951-1953.
Species

Pipistrellus

Myotis
grisescens

subflavus

Cave
Devil's Den
Washington County

468

Myotis

Myotis
lucifagus

sodalis

1

Corynorhinus
rafinesquei

Total

1

472

2

Devil's Icebox
Washington County
Denney Cave
Madison County

2

Bat Cave
Benton County
Mine Shaft

Garland

County

Total

6__

4

137

73

164

374

218

3

41

262

4
829

77

207

11

15

11

1,129

5

P ipi strel 1 es (Pipistrellus subflavus) from Devil's Den
Cave, Washington County, Arkansas.

Table IV. Recovery Data for
Days elapsed
since banding

~

78
123

Number of
bats banded
363
363

242
344

363
363
363
264
224

384

462!
728
Table

Number of
bats recovered
20
15

Per cent
recovered
5.5
2.2
1.9
1.7
0.9

7
6

~

'

_3
2

0.8
0.4

1

of Pipistrelle (Pipistrellus subflavus) Weights from Different Caves
During Different Months of the Year.

V. Summary

Average weight in grams*

Males

Date and location

11/23/51

Devil's Den cave

12/13/52

Penney cave

12/15/51
Bat cave

12/29/51
Bat

cave

5.7 (20)

Total

5.9 (13)

5.8 (33)

6.0 (25)

6.0 (25)

5.6 (25)

6.3 (19)

5.9 (44)

5.4 (50)

5.9 (25)

5.6

(75)

(25)

5.3

(75)

1/28/53
Devil's Den cave

Females

5.1

(50)

5.7

2/9/52
Devil's Den cave

5/3/52

4.9 (50)

Penney cave

4.3 (25)

Total

5.2

Numbers in parentheses

refer

(245)
to

number of individuals

https://scholarworks.uark.edu/jaas/vol7/iss1/10

5.1 (78)

5.6 (28)

4.3 (25)
5.8 (110)
on

which

5.6 (345)
averages
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The pipistrelles usually were found alone. They seldom were aggregated in
roups of more than two or three. Gray bats and Indiana bats more often were
found in groups. Some information as to cluster size and cluster sex ratios of
these two species has been learned from this study.
Indiana bats were found both alone and in clusters. The largest cluster observed in this study contained 34 bats--17 males and 17 females. In general, the
However,
clusters tended to be small, ranging from 5 to 12 individuals.1936). As as many
yet, too
as 70 individuals in a cluster have been reported (Black,
little information has been accumulated to enable us to observe other than general
ratios,
although
trends in the sex ratio in clusters. Many clusters had 1:1 sex
for the most part males were in the majority.
Some observations indicate that gray bats form clusters at the start of hibernation. These clusters evidently disperse as the cave temperatures drop, because the bats aggregate together in narrow crevices later in the winter. Only
two clusters of gray bats have been tallied. Males were heavily in excess in
both (21:0 and 31:1).
Three mixed clusters were noted. They were composed mainly of Myotis sodalis
with one Myotis gr isescens in each cluster. However, it appears that a mixture
of the species in clusters is not a common occurrence.
WEIGHTS

Weights of several bat species were obtained. The figures quoted here are
average weights derived by weighing groups. The females, on the average, outweigh the males. For M. sodalis two male samples, of 25 and 50 each, both averaged 7.1 grams; two female samples of 11 and 50 each, averaged 7.5 grams and 7.4
grams, respectively. For M. gr isescens there was a single sample of 50 males.
These are larger bats and they averaged 11.6 grams.
The best data are for pipistrelles. They are shown in Table V and indicate
the heavier weight of the females. (Note also the progressive loss of weight
during the hibernating season. ) Although bats of this species are known to be
active during hibernation, the weight loss would indicate that little or no feeding takes place during hibernation.
DISTURBANCE TO

BATS

Persons entering caves often engage in pointless destruction of bats. Reports of destruction with burning torches and by shooting are frequent.
Such
activities cause only a small loss in the total bat population. However, it may
force the bats to desert certain caves. Deaths from natural predators in the
caves are believed to be few. Wood rats frequent many caves but they are found
mostly near the entrances and probably cause little trouble to the bats. Evidences of other predation have been reported by Rysgaard (1942). Mink predation
has been reported in the literature (Goodpaster and Hoffmeister, 1950). Aside
from natural mortality due to other causes than predation, it seems that humans
are the greatest destructive agents.
PARAS ITES

No

systematic attempt was

to collect parasites
from bats, or to study
of parasites in bats. However, several bats taken from caves for
as study skins yielded several species of ectoparasites.
Ectoparasites found on the bats were removed, preserved, and forwarded to
Lewis J. Stannard of the Illinois Natural History Survey, who either identified
them personally or referred them to other taxonomic experts.
A number of larval and adult chiggers were collected from different species
'f bats. They were usually found
on the inner side of the ears near the lower
border. A few were found on the wing membranes. One parasitic species, identified
kuschongast ia pipistrelli Brennan, was recovered frequently from pipistrelles ,
lspecimens also were recovered from the ears of the eastern long-eared
? severa
(™. keenii). Eight individuals of another species
of chigger (Trombicula
nyotis Ewing)
were found on the ears of a gray bat.
Spinturnicid mites of the species Spinturnix lowae Keegan were found on the
Wln
f?s of these bats: P. subflavus, M. grisescens, and M. sodalis. More than 50

the

incidence

made

Preparation
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individuals were recovered from a gray bat taken June 20, 1951. According to
Stannard (personal communication) these mites are apparently more common in early

summer than early spring.
A species of streblid fly (Trichobius corynorhini Cockerell) was found on
the lump-nosed bat (C. rafinesquei ) They were found chiefly on the wing membranes, and at least one seemed to be present on every bat of this species,
while most of the lump-nosed bats harbored 10 or more of these flies.
Several small mites recovered from various species of cave bats still are
unidentified.

.

DISCUSSION

The few field observations indicate that some of the larger species, such
as the lump-nosed bat and big brown bat, may enter caves in this latitude only
for brief periods during coldest winter. At other times they seem to prefer widemouthed caves that provide shelter from wind and rain while differing little in
temperature from the outside surroundings. Similar observations of some of the
hardier species of bats have been made by Mohr (1932) and Rysgaard (1942).
Most of the smaller cave bats seem to prefer narrow-mouthed caves with a
fairly constant temperature (about 50° F) and a rather high relative humidity.
Exactly how long these bats live in the caves has not been established. But a
few species, particularly the pipistrelle, enter caves from late September to
early November and do not leave until late April or May. While in the caves, some
bats acquire a coating of fine water droplets on the pelage. This causes a whitish
appearance,
which has given rise to frequent reports of albino bats (Black, (1936.
Jones et al., 1952). Itis likely that the bat removes this water during periodic
grooming of the pelage to provide some of its necessary water supply during the
dormant period.
Banding returns so far have been meager, possibly because of:

(1) The large number of nearby caves to which banded bats may disperse.
Rapid dispersal was noted during all night observations by R. Truett in a mine

shaft, and

the writers also have noted considerable

movement among

the bats in

hibernating populations during warm weather.
(2) The solitary habits of the pipistrelle which comprises the majority of
our banded bats. Because this species disperses widely in the caves, many banded
individuals probably are overlooked on subsequent banding trips.

(3) Unknown mortality factors.
Sex ratios have followed the usual trend in bat banding studies with males
decidedly preponderant (Mohr, 1939, 1942, 1945; Hitchcock, 1949; and others).
Disproportionate sex ratios apparently are not present at birth (Griffin, 1940).
The general explanation is a higher female mortality rate, especially during the
first year. However, there has been little definite proof advanced for this hy-

pothesis

.

Weights of bats apparently

show a downward trend as the period of dormancy
extends. Folk ( 1940) cites evidence of other workers on the feeding of bats during
hibernation. From our data, we conclude at present that little or no feeding
occurs, and that the bats are living largely off surplus fat accumulated before
they entered the caves.
SUMMARY

1. Thirty cave locations are listed for the Ozark Mountain region of Northwest Arkansas. The occurrence of seven species of bats in these caves is

s hown .
2. A key to Arkansas cave bats is shown.
3. A total of 1,129 bats of five species was wing-banded from February 1951
to January 1953. Recovery data on pipistrelle bats, which comprised the
largest number of bats banded, are shown. All recoveries were in the location of original banding.
4. Sex ratios of banded bats showed a marked preponderance of males in all
cases. A few sex ratios for clusters of gray and Indiana bats are given.
5. Weights of banded pipistrelles showed a steady decline from autumn to
spring.

6. Ectoparasites

recovered from several species of bats have been identified.
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